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(54) ELECTRON BEAM GENERATOR 

(57)Abstract: 

PURPOSE: To arrange electron-beam generating elements two- 
dimensionally by employing emission of bound charges due to the 
polarization inversion of a ferroelectric substance as the electron- 
beam generating element for the purpose of simultaneously satisfying 
image resolution, time-dependent responsiveness, the angle of 
visibility, self-emission properties, power consumption and costs. 
CONSTITUTION: An electron-beam generating cell 24 has a switching 
transistor 25 and an electron-beam generating element 22. In the 
electron-beam generating cell 24, a source of the switching transistor 
25 is connected to one 18a of the upper electrodes of the electron- 
beam generating element 22. The switching transistor 25 has a word 
line WL connected to the gate thereof and a drive line DL connected 
to the drain thereof. A bit line BL is connected to the other upper 
electrode 18b of the electron-beam generating element 22. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electron beam generator characterized by providing the electr on beam generating component which 
emits bound charge by which it is accompanied at the time of polarization reversal of a ferroelectric, and the switching 
element which supplies an electrical potential difference selectively in order to connect with this electron beam 
generating component and to make the above-mentioned bound charge emit, and arranging two or more above- 
mentioned electron beam generating components and switching elements two-dimensional. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electron beam generator which especially used the polarization 

reversal of a ferroelectric about an electron beam generator. 

[0002] 

[Description of the Prior Art] In recent years, it supports with the flourishing need of a word processor, a note type 
per sonal computer, and a pocket mold game, and pr oduction of a solid-state image display component and a sale are 
extended rapidly. Especially liquid crystal exceeds other solid-state picture elements from low-power nature. 
[0003] Generally a liquid crystal display is divided roughly into the passive-matrix mold shown in drawing 20 , and the 
active-matrix mold shown in drawing 21 . Although the former was made advantageous to densification from the 
simplicity of the structur e, the cross talk to a non-choosing eel was bad, and improvement in the resolution which is the 
object of densification was not able to be aimed at. On the other hand, the latter active-matrix mold which contained 
one switching transistor in 1 pixel does not have the trouble of the cross talk to a non-choosing eel, the image of a high 
resolution is obtained, and an improvement of large image quality is achieved. Thus, a liquid crystal display is used for 
a large quantity in recent years. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following problems also in such a liquid crystal 
display. It is mentioned [ 1st ] that a liquid crystal display is not a display of a self-luminescence mold. Although an 
impr ovement is in dr awing to this using a back light EL and back light fluorescence tubing, there is a problem of a life 
or power consumption. Moreover, compared with other displays, an angle of visibility is narrow, and time response 
nature is also bad. 

[0005] Moreover, especially the active-matrix type had the problem that a production process was complicated and a 
manufacturing cost was high. 

[0006] These faults were points dissatisfied as an image display device needed for the information-industry field at a 
large quantity, and the image display device with which these technical problems were improved was required for them 
from now on. Although excelled in an angle of visibility, time response nature, and resolution, it is thermionic-tube 
equipment, and the image display device using the Braun tube is lacking in portability, and its power consumption is 
also large. 

[0007] as mentioned above - although amelioration is being carried out for the conventional image display component 
- an image - there are not resolution, time response nature, an angle of visibility, self-luminous, power consumption, 
and an image display device with which can be simultaneously satisfied of the point of cost, and an image display 
device with which are satisfied of these r equirements was desired. 

[0008] that by which this invention was made in view of the above-mentioned technical problem ~ it is - an image - it 
aims at offering r esolution, time response nature, an angle of visibility, self-luminous, power consumption, and the 
electr on beam generator with which can be simultaneously satisfied of the point of cost. 
[0009] . 

[Means for Solving the Problem] That is, this invention possesses the electron beam generating component which emits 
bound char ge by which it is accompanied at the time of polarization r eversal of a ferroelectric, and the switching 
element which supplies an electrical potential difference selectively in order to connect with this electron beam 
generating component and to make the above-mentioned bound charge emit, and is characterized by arranging two or 
more above-mentioned electron beam generating components and switching elements two-dimensional. 
[0010] Moreover, the electron beam generating component which emits bound charge accompanied by this invention at 
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the time of polarization reversal of a ferr oelectric, The electron beam generating means which was connected to this 
electron beam generating component, consisted of the switching element which supplies an electrical potential 
difference selectively in order to have made the above-mentioned bound charge emit, and were arranged two- 
dimensional, The driving means which is connected to the switching element of this electron beam generating means, 
chooses the above-mentioned electron beam generating component, and impresses an electrical potential difference, It 
is characterized by providing a reversal means to input the reversal signal of the ferroelectr ic of the above-mentioned 
electron beam generating means, and to generate an electrical potential difference, and a reversal timing-control means 
to control the timing of this reversal means of operation. 
[0011] 

[Function] If shown in the image display device by this invention, that basic configuration consists of the screen which 
applied the fluorescent substance which emits light by the electron beam generating eel array by the new principle 
arranged in the shape of a matrix, and the incidence of an electr on beam. The scan of an electron beam is because the 
sequential operation of the electron beam generating eel array is carried out. Therefore, although it is the same as the 
Braun tube at the point of the image display device by this invention making a fluorescent substance emit light with an 
electron beam, since the scan of an electron beam is because the sequential operation of the electron beam generating 
eel array is carried out, it is not necessary to carry out the sector scan of the scan of an electr on beam like the Braun 
tube, and since it is a linear scan, the tooth space for it is unnecessary and a miniaturization and thin-shape-izing are 
possible. Moreover , since incidence of the electron beam is vertically carried out to a fluorescent substance side by 
short flight distance, there are few fluorescence blots of a fluorescent substance and the image display of a big screen of 
them becomes possible by the high resolution. 
[0012] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[0013] The electron beam generating component by the new principle which makes introduction and the basis of this 
invention is explained. 

[0014] About the electron beam bleedoff accompanying polarization reversal of a ferroelectric, it is G.I.Rosenman. et 
al.;Ferroelectrics, 1990, vol.1 10, pp.99-1 12, and Asano ****; there are a ferroelectric application board, 1992, a 
collection of drafts, and research of pp.69. It seems that these summaries are described below. 
[0015] Drawing 4 is the applied- voltage-polarization property of a well-known ferroelectric. From this drawing, the 
polarization situation has the different polar remanence value Pr and -Pr with the polarity of applied voltage after 
applied- voltage clearance. 

[0016] Drawing 5 is drawing explaining the electron beam generating principle of the ferroelectric used for the electron 
beam generator by this invention. Drawing 5 (a) shows the condition that the remanence condition Pr 2 is formed to the 
ferroelectric 1 . An energy-[ in such a system ] stable state is stabilized, when bound charge 3 and 4 is produced on the 
front face of a ferroelectric 1 and anti-electric field (not shown) act on a remanence 2 and the reverse sense. 
[0017] if the remanence condition Pr 2 changes (reduction) and it becomes like five in drawing in an operation of 
temperature, a pressure, external electric field, etc. now, as shown in drawing 5 (b) - a part of bound charge 3 and 4 of 
a bound state - restraint - a solution - it will be in him and the free-charge conditions 6 and 7, and will float on an 
electrode. This charge can be detected from the exterior and can be detected as a displacement charge to a piezo- 
electric charge and external electric field to a pyroelectric charge and a pressure to temperature. In addition, when an 
electrode does not exist, it is washed up on the front face of a ferroelectric 1. 

[0018] Although this free charge has a bound state dispelled, bound charge moves it to an electrode surface or a 
ferroelectric front face and that force 8 works, this force 8 is proportional to the temporal response rate of a remanence. 
Therefore, as shown in drawing 5 (c), when a remanence is reversed like nine in drawing, the force which a charge has 
a bound state dispelled and moves to an electrode surface or a ferroelectric front face serves as max, and a charge 6 
does not stop at the front face of a ferroelectric 1, but acts the force 8 emitted into a vacuum through a locus 10. 
[0019] Such a phenomenon is checked in various ferroelectrics by G.I.Rosenman and Asano who already mentioned 
above (Ferroelectrics, 1990.Vol.110 PP 99-112). 
[0020] Next, it explains using a actual component configuration. 

[0021] Basic structural drawing of the electron beam generating component of the ferroelectric with which drawing_6 is 
used for the electron beam generator by this invention, and drawing 7 are drawings having shown the applied- voltage 
polarity of the structure of the electron beam generating component of drawin g 6 , and the relation of polarization 
reversal and electron beam generating. 

[0022] The top view in which drawing 6 (a) shows the structure of the above-mentioned electr on beam generating 
component, and drawing 6 (b) are the sectional views which met the A-A line of this drawing (a). This electron beam 
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generating component is pinched with ferroelectric sheet metal or the electrodes 12 and 13 of the upper and lower sides 
of a thin film 1 1, and has the structure where the electron beam bleedoff hole 14 was formed at the up electrode 12. In 
addition, 15 is ferroelectric sheet metal or a substrate for thin film 11, and 16 is the locus of the emitted electron beam. 
[0023] Electron beam bleedoff is acquired by impressing the up-and-down electrode 12, a step with a polarity which 
carries out polarization reversal among 13, or a pulse-like electrical potential difference. In this case, although direct 
electric field do not act on this part since an electrode does not exist in the electron beam bleedoff hole 14, polarization 
reversal of the surr ounding electrode is carried out in response to the effect of the polarization reversal in the existing 
part. Therefore, if the area of this electron beam bleedoff hole 14 is too large, it will become inadequate [ polarization 
reversal of an electron beam bleedoff pore ], and an electron beam will no longer be emitted. 
[0024] Moreover, once it carries out polarization rever sal, even if it impresses the same polar 1 electrical potential 
difference, polarization reversal will not take place, therefore electron beam bleedoff will not take place. Furthermore, 
since it is not an electron beam even if it impresses the electrical potential difference of reversed polarity, and bleedoff 
of positive charge breaks out, a fluorescent substance cannot be made to emit light. In addition. Although there is also a 
method of waiting for electrical-potential-differ ence impression of the following beginning and like-pole nature, time 
response nature worsens by this approach. On the other hand, in the electrode disposition shown in drawin g 8 , there is 
such no fault and bleedoff becomes possible for every one electrical-potential-difference impression. 
[0025] Drawing 8 is drawing having shown other examples of structure of the electron beam generating component of 
the ferroelectric used for the above-mentioned electron beam generator, and it is the sectional view where drawing 8 (a) 
met the top view and drawing 8 (b) met the B-B line of this drawing (a). In drawing 8 , 17 is a ferroelectric, and the up 
electrodes 18a and 18b and the lower electrode 19 are formed so that this ferroelectric 17 may be inserted. The up 
electrodes 18a and 18b of each other are separated, and the electron beam bleedoff holes 20a and 20b are formed in 
each. That is, this electrode structure is 3 terminal structures, and electrical-potential-difference impression is 
performed among Electrodes 18a and 18b. In addition, 21 is a substrate for forming ferroelectric sheet metal or a thin 
film 17. 

[0026] Dr awing 9 is dr awing having shown an applied- voltage polarity and the relation by the side of the dir ection of a 
remanence, and electron beam bleedoff. First, as shown in drawing 9 (a), as for the electron beam generating 
component 22, an initial state presupposes that it is in a upward remanence condition in facing down and the right 
lateral electrode 18b section in the left lateral electrode 18a section. Subsequently, as shown in drawing 9 (b), forward 
electrical-potential-difference +V is given to right lateral electrode 18b, left lateral electrode 18a is grounded, and it is 
made reversed [ polarization ]. Electron beam 23b is emitted from right lateral electrode 18b by this. Although the left 
lateral electrode 1 8a section also carries out polarization reversal, an electron beam is not emitted as mentioned above 
from here. Next, if a forward electrical potential difference is given to left lateral electrode 18a, right lateral electrode 
1 8b is changed into a touch-down condition and an electrical potential difference is impressed as shown in drawing 9 
(c), polarization reversal will be exceeded again, left lateral electrode 18a to electron beam 23a is emitted shortly, and it 
is not emitted from right lateral electrode 18b. 

[0027] Thus, corresponding to all electrical-potential-difference pulses, an electron beam can be emitted now 
continually by making it electrode disposition as shown in drawing 8 , and impressing the pulse voltage of 
positive/negative among Electrodes 18a and 18b by turns. 

[0028] Drawing 1 is circuitry drawing of the electron beam generator by this invention. The electron beam generating 
eel 24 has the electron beam generating component 22 with the switching transistor 25. And this electron beam 
generating eel 24 has the source of a switching transistor 25, and the composition of the up electrode of the electron 
beam generating component 22 of on the other hand having connected 18a. 

[0029] Moreover, a word line WL is connected to the gate of a switching transistor 25, the drive line DL is connected 
to the drain of a switching transistor 25, and the bit line BL is further connected to another side 18b of the up electrode 
of the electron beam generating component 22. And the electron beam generating eel 24 arranged by two-dimensional 
is sequentially scanned by the electrical-potential-difference impression timing to the line of each above. 
[0030] Drawing 2 is circuitry drawing of the scan system of the electron beam generator by this invention. In this 
drawing, an instruction is inputted into the ADD terminal 29 so that one of the direction array lines 27 of X which 
consist of 271, 272, 273, -, 27n, --, etc. may be chosen and the bit line decoder 28 may also choose the same direction 
array line of X by the direction decoder driver 26 of X. 

[0031] One of the direction array lines 33 of Y which consist of 331, 332, --, 33n, --, etc. is chosen, a switching 
transistor 25 is made into an ON state, and it is made for an electrical potential difference to join the both up inter- 
electrode ones of the electron beam generating component 22 by the dir ection decoder driver 32 of Y in such the 
condition. 
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[0032] The inverting circuit 34 linked to a bit line BL is a circuit where a bit line side makes it make it generate a 
forward electrical potential difference immediately after detecting polarization reversal of the electron beam generating 
component 22, and setting the driver voltage of the direction array line (DL) of Y to 0. This is the same as the sense 
amplifier circuit which consists of semiconductor memory, such as DRAM, and is generally used. The judgment of 
polarization reversal is based on the comparison with reference voltage 35. 

[0033] The reversal timing circuit 36 is a circuit which decides in what kind of time of day to carry out detection of the 
above-mentioned polarization reversal. This circuit as well as a sense amplifier plays a role equivalent to the sense 
timing-control circuit generally used with the sense amplifier by semiconductor memory, such as DRAM. The 
instruction of oper ation to these circuits is performed through the CE terminals 30 and 31. 

[0034] Drawing 3 is a timing diagram showing the above actuation. As for the WORD line WL and this drawing (b), 
drawin g 3 (a) shows the timing diagram of the electrical potential difference of the bit line BL, as for a drive line DL 
and this drawing (c). 

[0035] Next, the 1st example of the electron beam generator of this invention is explained. 

[0036] It is the sectional view where drawing 10 and drawing 1 1 show the structure of the electron beam generating 
component of the ferroelectric used for the electron beam generator by this invention, drawing 10 met the front view 
and drawing 1 1 met the C-C line of drawing 10 . Mor eover, drawing 12 is drawing having shown the process which 
manufactures the electron beam generating component of this ferroelectric. 

[0037] First, the gate electrode 41 and an interlay er insulation film 42 are given on the semi-conductor substrate 40 
with which field oxide 37, the diffusion section (drain field) 38, and the diffusion section (source field) 39 were formed 
( drawing 12 (a)). 

[0038] And the electrodes 43, such as platinum, are formed on field oxide 37 ( drawing 12 (b)). 
[0039] Furthermore, barium titanate BaTi03 and zircon lead titanate Pb(Zr-Ti) 03 (it outlines Following PZT), on it 
The ferroelectric thin films 44, such as lead titanate PbTi03 (it outlines Following PT) and a Bi4 Ti3 012 grade Bi 
layer structure ferroelectric (it outlines Following BLSF) It is formed by the spatter, sol gel spin-on, CVD, etc., and a 
lower electrode and a ferroelectric thin film are etched into island shape by ion beam milling, RIE, etc. Then, the 2nd 
interlayer insulation film 47 is formed so that the cross section of the island films 45 and 46 etched and formed may be 
covered ( drawing 12 (c)). 

[0040] And in order to take contact to the diffusion fields 38 and 39, after forming contact holes 48 and 49, an up [ a 
wiring electrode-cum-] electrode (the wiring electrodes 50, 51, 52, and 53, up electrode 54) is formed. Then, it leaves 
the electron beam bleedoff hole 55, and the up electrode 54 and the wiring electrodes 50, 51, 52, and 53, and is etched 
( drawing 12 (d)). In addition, 571 And 572 It is a word line. 

[0041] Since the circuit of the electron beam generator of this example of operation is the same as what was shown in 
the circuit of drawing 2 mentioned above, in order to avoid duplication, explanation is omitted here. 
[0042] Next, the 2nd example of this invention is explained. 

[0043] Drawing 13 is what showed the 2nd example, and is circuitry dr awing of the electron beam generator of an 
image memory type. 

[0044] That is, using an electron beam generating eel also as a storage cell simultaneously, the eel configuration is 
completely the same as the 1st example mentioned above, and only a circumference circuit carries out it to memory 
actuation. 

[0045] A storage condition makes above-mentioned drawing 9 (a) correspond to the condition of -Pr of drawing^ , 
makes drawing 9 (b) correspond to the condition of Pr of drawing 4 again, and is changed into the stor age condition of 
" 1 " the storage condition of "0." 

[0046] As shown in drawing 4 , the ferroelectric has the description that a storage condition can be held without 
electrical-potential-difference impression, and can use it as nonvolatile memory. A switching transistor 25 functions as 
an access transistor, and serves as a ferroelectric capacitor and a series connection in the selection signal to the memory 
circuit at the time of a carrier beam. 

[0047] Now, a switching transistor 25 is made into an ON state, and a series connection is constituted between a drive 
wire DL and a bit line BL through the capacitor and transistor 25 in the electron beam generating component 22. This 
circuit is in the relative electrical-potential-difference condition of a drive wire DL and a bit line BL, can take two 
conditions, forward and negative, for the electrical-potential-difference polarity added between up electrode 18a of a 
ferroelectric capacitor, and 18b, and can produce two polarization conditions, Pr and -Pr. This corresponds to the write- 
in function of this memory circuit. 

[0048] Moreover, by changing a forward pulse and a forward bit line BL into a touch-down condition at a drive wire 
DL, the data signal corresponding to the polarization condition accumulated in the ferroelectric capacitor is produced in 
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a bit line BL, and this produces the read-out function of a memory circuit. 

[0049] From drawing 4 , if a forwar d pulse and a forward bit line BL are changed into a touch-down condition to a 
drive wire DL, when it is in the condition of Pr ("0"), there is no polarization variation after pulse clearance, when it is 
in the condition of -Pr ("1"), the polarization variation after pulse clearance will serve as 2Pr, and the amount of 
charges will be inputted into an inverting circuit-cum-the sense amplifier 61 considerable the bottom at this. 
[0050] Thus, reading the condition of -Pr ("1") means that it will be reversed in the condition of Pr ("0") from the 
condition of -Pr ("1"), and the original storage condition will be destr oyed by read-out actuation. Therefore, rewrite 
actuation is required in order to return to the first storage condition. This uses for a bit line BL actuation of supplying a 
forward pulse voltage, from an inverting circuit-cum-the sense amplifier 61 after forward impression pulse clearance of 
a drive wire DL by having inputted the amount of charges into an inverting circuit-cum-the sense amplifier 61, when 
the condition of -Pr ("1") is r ead. 

[0051] The timing-control circuit 62 is for determining the timing which operates an inverting circuit-cum-the sense 
amplifier 61, and a difference produces it in the amount of signals when reading the condition of Pr ("0") by the method | 
of the decision of timing. That is, if the timing which operates an inverting circuit-cum-the sense amplifier 61 is less 
than the forward impression pulse period of a drive wire DL, the read-out signal when being in the condition of Pr ("0") 
will stop being 0, and a difference with the signal when reading the condition of -Pr ("1") will become small. 
[0052] On the other hand, if pulse end time is delayed for a long time than the impression pulse width of a drive wire 
DL forward in the timing which operates an inverting circuit-cum-the sense amplifier 61, the read-out signal when 
being in the condition of Pr ("0") will be set to "0", and a difference with the signal when reading the condition of -Pr 
(" 1 ") will become large. In any case, it is desirable to distinguish a storage condition by the comparison with reference 
voltage 35 to an inverting circuit-cum-the sense amplifier 61. 

[0053] In addition, data I/O and a decoder 63 operate in r esponse to an instruction of oper ation with the output of an 
inverting circuit-cum-the sense amplifier 61 from the I/O terminal 64, the CE terminal 31, and the R/W terminal 65. 
[0054] As mentioned above, an output image can be memorized now in un-volatilizing with constituting an electron 
beam generator, as shown in drawing 13 . 

[0055] In addition, in order to carry out an image output also in any of the 1st and 2nd examples mentioned above, the 
screen and vacua which applied the fluorescent substance are required. 

[0056] Drawing 14 shows the cross-section structure of an electron beam generator with the screen and vacua which 
applied this fluorescent substance. That is, a spacer 66 is stood to the electron beam generator of the 1st example 
mentioned above on the 2nd interlayer insulation film 47 by the side of an electron beam bleedoff side. And the screen 
68 which applied the fluorescent substance 67 to that front face is made to counter on this spacer 66, and the opening 
section 69 which this produces is closed as a vacua of 10 to 4 or more Torrs. 
[0057] Next, the 3rd example of this invention is explained. 

[0058] The sectional view where drawing 15 shows the 3rd example by this invention, drawing 15 (a) met the front 
view and drawing 15 (b) met D-D line of this drawing (a), and drawing 15 (c) are the sectional views which met the E- 
E line of this drawing (a). 

[0059] Hereafter, actuation is explained with reference to drawing 16 thru/or d rawing jj* . In addition, in this example, 
in order to simplify explanation, the case where an electron beam generating eel is 5x5 is indicated. 
[0060] The electr on beam generator shown in drawin g 15 has junction structure of zinc oxide system varistor ceramics 
sheet metal and ferroelectric ceramics sheet metal. Namely, the zinc-oxide (however, only one side (71) is illustrated by 
a diagram) system which gave electrodes, such as silver, to both sides on the whole surface, It is the zinc oxide ZnO- 
bisumuth oxide Bi 203 especially. Antimony Sb, The ferroelectric ceramics plates 74, such as the zircon (however, 
only one side (73) is illustrated by a diagram) lead titanate PZT which gave electrodes, such as silver, to both sides to 
both sides, are joined to the ceramics varistor sheet metal 72 which added Cobalt Co and Manganese Mn by the wax 
material containing silver etc. 

[0061] Furthermore, it cuts fr om both sides and slots 75 and 76 are formed. Moreover, the electron beam bleedoff hole 
77 is formed in the up electrode of a ferroelectric. As for the end slot structure fr om such both sides, only the electron 
beam bleedoff eel section is thick, and other parts are thin. 
[0062] Next, electron beam bleedoff actuation of such structure is explained. 

[0063] The equal circuit for one electron beam generating eel is the switch property PI as are shown in drawing 17 and 
drawing 18 and indicated to be the ferroelectric electron beam generating component 81 to drawing 19 (a). It can 
express with a series connection with the symmetry varistor 82 which it has. Furthermore, the symmetry varistor 82 can 
be expressed in the parallel circuit where the adjustable direct current resistance 84 was connected with the capacitor 
83. 
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[0064] If the polarization- voltage characteristic of a ferroelectric is a simple substance, generally it shows dispersion 
within lot-to-lot and a lot like P2 (continuous line) shown in drawing 19 (b), and P3 (dotted line). When such, I hear 
that a coercive electric field varies, it sometimes becomes especially a problem, and how to decide applied voltage 
becomes very difficult. 

[0065] However, P4 shown in drawing 19 (c) when the series connection of the symmetry varistor 82 which has a 
switch property is carried out to this Square shape nature is stabilized by increase and the coercive electric field like. 
Thus, an electrical potential difference as shown in the table also at the non-choosing eel only with the stripe electrode 
which intersected perpendicularly up and down as shown in drawing 16 is added, and the thing whose switching device 
is the need is P2 of drawing 19 (b) by the electrical potential difference. Electrical potential difference Vapp which 
joins a non-choosing eel as shown (1/2) It is because it depolarizes to F ! out of [ F ] drawing and a polarization 
condition is destroyed. 

[0066] As shown in drawing 16 (a), the stripe electrode (3x3 as an example) which intersected perpendicularly with 
both sides of ferroelectric sheet metal is arranged now, for example, they are writing and the read-out electrical 
potential difference Vapp to the eel of C32. If it is made to be added, as shown in the table of drawing 16 (b) at other 
non-choosing eels, they are Vapp (2/5) and Vapp (1/5). It is added. Mor eover, in the case of the memory cell capacity 
of nxn, they are (n-l)/(2n-l) and Vapp, or l/(2n-l) and Vapp. An electrical potential difference is added. Therefore, the 
maximum electrical potential difference on which n joins a non-choosing eel when large is 1/2, and Vapp. It becomes. 
[0067] However, as shown in drawing 17 and drawing 18 , it is PI to the ferroelectric electron beam generating 
component 81 and drawing 19 (a). Electrical potential difference Vapp which will join a non-choosing eel if a 
polarization-applied-voltage property like drawing 19 (c) obtained by the series connection with the symmetry varistor 
82 which has a switch property as shown is used (1/2) A remanence value does not change. Although it can say that 
close is by the reason as the switching transistor in the 1st example mentioned above nil why a symmetry varistor is the 
same, structure is simpler for this 3rd example. 
[0068] 

[Effect of the Invention] according to this invention as mentioned above — an image - resolution, time response nature, 
an angle of visibility, self-luminous, power consumption, and the electron beam generator with which can be 
simultaneously satisfied of the point of cost can be offered, and the high-speed response high-resolution image display 
device of a self-luminescence mold can also be realized by using together the screen which applied the fluorescent 
substance to this. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** 5^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is circuitry drawing of the electron beam generator by this invention. 

[Drawing 2] It is circuitry drawing of the scan system of the electron beam generator by this invention. 

[Drawing 3 ] It is a timing diagram showing actuation of the scan system of the electr on beam generator of drawing 2 . 

[Drawing 4] It is drawing having shown the applied- voltage-polarization property of a common ferroelectric. 

[Drawing 5] It is dr awing explaining the electr on beam generating pr inciple of the ferroelectric used for the electron 

beam generator by this invention. 

[Drawing 6] It is basic structur al drawing of the electron beam generating component of the ferroelectric used for the 
electron beam generator by this invention. 

[Drawing 7] It is drawing having shown the applied- voltage polarity of the structure of the electron beam generating 
component of drawing 6 , and the r elation of polarization reversal and electron beam generating. 
[Drawing 8] It is drawing having shown other examples of structure of the electron beam generating component of the 
ferroelectric used for the electron beam generator of this invention. 

[Drawing 9] It is drawing having shown an applied- voltage polarity and the relation by the side of the direction of a 
remanence, and electron beam bleedoff. 

[Drawing 10] It is the front view showing the structure of the electron beam generating component of the ferroelectric 
used for an electron beam generator in the 1st example of this invention. 

[Drawing 11] It is the sectional view which met the C-C line of the electron beam generating component of the 
ferroelectric of drawing 10 . 

[Drawing 12] It is drawing having shown the process which manufactures drawing 10 and the electron beam generating 
component of the ferroelectric of drawing 1 1 . 

[Drawing 13] It is what showed the 2nd example of this invention, and is circuitry drawing of the electron beam 
generator of an image memory type. 

[Drawing 14] It is cross-section structur al drawing of an electron beam generator with the screen and vacua which 
applied the fluorescent substance. 

[Drawing 15] It is structural drawing of the electron beam generator in which the 3rd example by this invention is 
shown. 

[Drawing 16] It is drawing explaining the reason of the structure of the electron beam generator of drawing 15 . 
[Drawing 17] It is the representative circuit schematic of the electron beam generator shown in drawing 15 . 
[Drawing 18] It is the representative circuit schematic of the electron beam generator shown in drawing 15 . 
[Drawing 19] It is the property explanatory view of the electron beam generator of drawing 15 . 
[Drawing 20] It is circuitry dr awing of the image display device of passive-matrix structure using the conventional 
liquid crystal. 

[Drawing 21] It is circuitry drawing of the image display device of active-matrix structure using the conventional liquid 
crystal. 

[Description of Notations] 

1 17 — A ferroelectric, 2, 5, 9 -- 3 A remanence condition, 4 — Bound charge, 6 7 [ — Ferroelectric sheet metal or a thin 
film, ] — A free-charge condition, 8 — The force, 10 — A locus, 11 12 13 — An electrode, 14, 20a, 20b — An electron 
beam bleedoff hole, 15 — Ferroelectric sheet metal or a substr ate, 16 — The locus of an electr on beam, 18a, 18b — An 
up electrode, 19 ~ Lower electrode, 21 — A substrate, 22 — An electron beam generating component, 23a, 23b ~ 
Electron beam, 24 — An electron beam generating eel, 25 — A switching transistor, 26 — The direction decoder driver 
of X, 27,271, 272, 273, -, 27n, the direction array line of -X, 28 [ - The direction decoder driver of Y, 33,331, 332, - 
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33n, the direction array line of -Y, 34 / -- An inverting circuit, 35 / - Reference voltage, 36 / -- Reversal timing 
circuit. ] - A bit line decoder, 29 - 30 An ADD terminal, 31 — CE terminal, 32 

[Translation done.] 
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